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(57)Abstract: 

PURPOSE: To softly ground a leg type moving robot even when it meets 
an unexpected unevenness or inclination, enhance the traveling property 
in the moving environment, and moderate the shock at landing by 
providing a spring mechanism for connecting each joint part of the robot 



to the leg part setting end. 

CONSTITUTION: A leg part joint 18R is connected to a leg part joint end 
52 through a spring mechanism body 50, and the load worked to the leg 
part joint 18R by the spring mechanism body 50 is detected by a load 
detecting means 36 arranged near the leg joint part 18R. According to 
the detected value, the joint 18R provided near the moving grounding 
end 52 is displaced and controlled by a control means so that the load is 
a determined value. Thus, the leg part grounding end 52 can be softly 
grounded on the unevenness or inclination of a floor to enhance the 
traveling property in the moving environment, and the shock at landing 




can be reduced. Further, a reduction of the torque expected in a walking 
pattern can be prevented. 



LEGAL STATUS 

[Date of request for examination] 27.1 0.1 998 

[Date of sending the examiners decision of rejection] 

[Kind of final disposal of application other than the 
examiner s decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 31 48827 

[Date of registration] 1 9.01 .2001 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://www19.ipdl.ncipi.go.jp/PA1/result/detail/main/wAAAViaWKnDA405305584P4.htm 



2005/12/07 



ci9)H*H«Hfr/f cjp) (12) & Hfl {J3p 1^ ^ fjjf (a) aimsfr&m&ffl&fi 

#1^5 -305584 

(43)£|{JB 5 ^(1993)11^ 19 B 



C5i)intci. 5 msm^ frmmm^ f i 

B 2 5 J 5/00 E 8611-3F 

C 8611-3F 
13/08 Z 



*fff* §t#Jl«& 5 11 H) 



(21)tfiIH#^ 


!Rp«¥4- 137881 


(71)tBHA 


000005326 














(22)tB^B 


¥^4^(1992)4^306 




*jKa5*§EpJJ1f Lij-TS 1 # 1 # 








(72)#gBj# 


Art s 










fsSSiMtWfcm** i TS 4# i ^ 


















(72)3£BJ3^ 












^S&fiJ^rU** 1 TB 4# 1 ^ 


















(74)RSA 


#a± *b ft on*) 





(54) n imb w i kik#»> □ ^ ^ h o^rrtmnt 



(57) [S^] 



□ 



«6 



m 







n 

t> 1 


1 




* 

WA 




A« 1 + 



1 a^ 



US** 



C2) 

1 

[#fFl3*©«BB] 

<Dmf mmmm-eb 0 r . 4>& < t «, wig pos^w 

a. *uiej»a3Mg5iBPg|5«±l!!ffi<h^ate-r-5^*ti« 

{#, my 

10 

mm t ©skis titffijE&*m&mffi<»%t{&fflwmc m 

ram £©ss«:jtwr zmiEmzmmiiBcD^ttLmfflmic 
mzzmicmmofcctzmikt-rzm&m i stats© 20 

C if *s 5 ] H^tta # h ©Klffifc^ftiWHSJ L T 

»»*K:ffffl-i-aws**aursEftjB^*iiiiEL. K 
Mfat&iMl©^ fgia^^o^^ffl^-cluiB 30 

[#^©f¥ffl&l#B3] 
[0 0 0 1 ] 

[0 00 2] 

n,>s 0 -e©t£t\ BP5$£S&n*j^ r©#JSW$fl5icra-r 40 

SfeCiL-r, l»©a*'i» HClWr-SJxffiJ (Raibert, 
M.H., Brown, 3 r.H.B., "Experiments in Balance With 
a 2D One-Leqqed Hopping Machine", ASME, J of DSM 
C, vol .106, pp. 75-81 (1984)), 2W©0^7 HC|W"3~ 
Zffifo (.B^Utfv r^ftvol.l, no. 3, pp. 167-203, 

1983) v 4M<Du-tf v YKMt&Wft (B^a^y 

^ttvol.9, no. 5, pp. 638-643, 1991), 6P©d^'s' h 
icH"f %>1$Ms (Fischeti, M.A., "Robot Do the Dirty W 
ork,"IEEE, spectrum, vol.22, no. 4, pp. 65-72 (198 
5). Shin-Min Sonq, Kenneth J. Waldron, "Machines T 50 



<fcffl¥-5 - 3 0 5 5 8 4 

2 

hat Walk; The 

Adaptive Suspension Vehicle", The MTT Press Cambri 
dqe, Massachusetts, London. Enqland);fr>^-3&t!lS3 fri 

B&Wffi&x&XM Cm. W 433-5§\ pp. 1445- 

1454, 1982. is iCF'Leqqed Robots on Rouqh Terrain; 
Experiments in Adjustinq Step Lenqth", by Jessica 
Hodqins. IEEE, 1988) *\ tfclx^i&K©^ h 

S«f (#IWB362-97006^ # HRS63-150176 #) %H3g 

[0 00 3] 

[ 0 0 0 4 ] SEo"t\ C©^©gW«BPgB*J*©Ofldb 

[0 00 5] EKtt. WW^SbOsKs- h©WSRiC±IBL 
[0006]Iot, C ©«BJ©^ 2 ©S#«Wg|5(C 3 

[0 00 7] 

[pgi?:«?^-rsfcj5©^s] ±aBL/)tiii«*»»-r« 
fc»«cc©«93Bm«a»*si i iicc^-rip< . mm.* 

r. ^ft< i*>«a»»©»JW»ftia{cR»i?>nfcB8»i 

zy. Hu!BWBPHi6©ttifi(cieM$ft, msi^^mmmc 



C3) 

3 

CO 0 0 8 ] 

& < , Yft/t>v ■< — K'*f f Wffl«OS3©l4*l*» 4ci 

^<c>lB***»)Swr{c*iifflir-5ct*«-r*. =f>7- 20 

=7 A 7 > X »©ffi* & r&]± 3 i± S C £ #T? # -5 . 
[0009] 

i!E6-eti-eticDjw»';>*2«c6ffl©i»«**iL 

S (SS?©ffiS©fc*R:§K8B*^-ti^,IEtt-r^Stti^ 
-^•C^-T) , K6®©M©«±3!p6IB(c, m<DMW>M 
mm (zWStoO) ©38851 OR, 10L (6M4R, 
SffliJ^LiiTSo fcTFPJD) . K©P-;U^|S] (x#S 30 
*>9) ©Wfiril 2R, 1 2 U iUff^rfil (yfUSt? 
0) ©M14R, 14L, iS©t5?*I»IOHil 
6R, 1 6 L, JElTgP©f y?^r|6l©MgiJ 1 8R. 18 
U |H]D-;I/^fSl©Wg02 OR, 2 0 Ltt£-o-Cte<0 , 

*©Ta$KH«t^^*/<*«»^*fcjs¥2 2 r, 

2 2 L^fRlfSftSi^C, *±fittC»fiH*: <±#) 2 
4#s»W6tu -e©rtSBK«*fJ©JLr. 7 h 2 6***8^3 

n-s„ 

[0010] ±SBCc*it,>T|RMfifttl»fflf 1 0 R ( L) , 
12R(L), 1 4R (L) 36>6fllSSSn, *fcJEM© 40 
«, WfflSl 8R (L) , 2 OR (L) 3&>6«(S3tlS. 

mwatmtmtvmt-xmv y?3 zr. 32 

Lt;\ «MtpiJ£Mgpt©^»T!i , ;>^3 4R, 3 4 

©6x2=1 2ffl©TO («) *-€-ft-eft»sttftfle«c 
6a Mtc«-e-om**«*r4«ia«air*fli^s so 



# 5-305584 
4 

-3 242 1 8^, #PfW3 - 1 8478 2^) &£tC 

as^6nr*»?). ^tiaf*»c©^©si'if sic 

[ooii] SiK^n#^ h l ccfe-i^r, J&SfgBK: 
»&»©6*c&H2>1f 3 6**»fcf€>*V m^ltP 
^i-KcglSnSx, y, z#[Sj©;ftf&9-Fx, F 
y, F z £-?-©:/7[ol£*3«3©*-^> hJ&frMx. M 
y, MziM^l, fi»©»tt©WJte&3a#WKitfb 
S*C0^*3i*lSli*«iffi-r-5. $fcS¥22R 

( l ) <Dmmca»w8mm<t>fflSkz 4v*z& (hi 

So EK. tt#2 4fctt«WHz>-*4 0#S«3ft, x 
-z¥Brtiy-z^Pffirt©zlil(C>^-r?>, IP*., S^J 

*iaiK»"j-sfiH4ftaffi*ttaT4. sfc^wii5©mis 

imvthtiZ. Htc, Hirsts*. p#?M 

owiiaiiaK:tti^f-fe>t4 o ©m^ffiiE-r 
7?-4 4^^na. cn6©tti*(*i«iBLfce<*2 

4l*J©i|flJiM.~ v V 2 6 (CjHe.ih.So 
[0012] @2&1<>L'1I4«£¥2 2R (L) (Cffctt 
6ttfc'<*«W*5 0 ©WS^fftM^TJaMH, «$tH 
HteJ:a«RBSrfflia"C*S. S¥2 2R (L) ttH^n© 
SP<, -^"U- h 5 2#>»=>&*J> h 5 2\tizV^m 

SI3ffi«Kf®i^Qtt© fX h >«g|51vt5 6 CCH^3n, f 
X h>tK8ra*5 6»*V FSRW5 4rt(CzfA73[&JK^ 
©IHIS15 8%^0TJR§3n4. fXh>ttgm5 6t 
h 5 2 t&fflicWStzl A^2/**a6«cS9W4 
f*6 0*S9 0S^Pi-C4^li2g3nSo E«c. b'Xh> 
«aptt5 6©77>y5 6aiOWJx, y|A*[6)K 

^■■5 X 9=- * j5p p. ^ SmiW* 6 4*!, ii A FSUM 5 4 

4tBt*X6 6?:j>t.r£¥7 , U- h52ifX H>« 
gPt*5 6 i5cHS3tlS. 
[0013] ^oT. S^P2 2 R (L) *S8§ffliSft4U 
rH3tc^-r*P<, ylll^t-^OF^Stffci 
* . fX h >«g|3W 5 6 6 0 *^}f$ 3 1±T * - 

L/, -e-©*-^> h^SRJlX-TSo CtlfctxttSfoO©* 

6*>%SD< , ^-C F95tt5 4«^PffiBgiE^«i^^T 

TSI5(C«» 1 , ^2 ©Sf'ttf*:? 0,72 £#i$tiegU 



5 

[0014] metefflWzL- v F 2 6©i¥M^-r7"o 
*C{C*Jt,>tI«'fe>t4 0 &£©[HA»A/D^ 

*^-i/TRAM8 4«:jS6n*. £tc&nm*~ z icm 

brRAM8 4F f g(CA^3tl-5.ift{C 1 8$t*>ff?3 

8 & £©m#ttiggisiB8gK 8 8 fcg-c pj«jc rams 

4F f 3(C^§n-S„ H*i«:ttCPU*>6aS 
JUL &2©»*$gB9 0. 9 2*®»6ht*J0. Sff 
KDiKfltSeSg 0»ROM9 4tCi«|ftSnrt».BHffi«i 

»&£©^><*->*K#aLTS*w»fla (ss 

(FA^JS^) i*»tHLrRAM8 4(C^ltii-r-5» 0 * 
ftJI 2 ©iSiTtlg 9 2 «f£&©itl <RAM84*^0 

ati <a i Mtu <* ntcmmm t tn^m u . &f»«i©!§g«j 
> l x&mm z mm? * ^m* - * tc aw? z . 

[0015] M^r, I7*#.iLW^, C©ftiJfU» 

■©■bf¥*attwr«. fit, c©»W3&ijatr*too©3 

H 5 £#JB0TJEI»« 18, 2 0 R ( L) KPSoTtf 

gaMbsesman sr (D ©a-m^ufc*^ x#£ 

feDK:JS :5 F*JSiiS-li-5W»2 OR (L) (co^rfel^ 

*£©iw£tT50 

[o o i 6 ] m7*mmLrmwrzt, 
r >^{c«fc o-r^awaps sua® is, 2 o r 

ns„ *7tF^*}g<&©jBT. BWi-rsjamftjSi^- 
n^o cct?, sirftSJi^tcia^©ip< . 

mi<Dffi]Eft&=7 ^-F7*'7-Fy-f>x 

DSSf 2 2R (L) {Cft»fc^*«*5 0©fcb*» 
£li!Eir<5» &©-?&£,, BP%. mffaL/c^'^«»5 0^r 

nc^Es^^s-rsci*^, ;<*»»5o©» 

7- F-5M >«, >f*$Wt5 0 ©;<*JBR </■**©$&* 



(4) Wf5-3 05 584 

6 

0}C<fc^-C. SMl-frf ( = kxA6f, k«HufSb/c 

>tf (mfiBLfc6tt^j-fe>iJ-3 6) -ctitfjstk tami, 

* >*sni;?fc»iEftft3Wiaw©*n< Slrflflas^ 
Sir F;i^#n#-.> F l fctirtBS-tira^fiiKffffi'r&i 

[0017] ±l2(cfcl^r . JS¥2 2 R ( L) (CA*& 
*ofcilt^¥2 2R (L) *lfeftK:SS»3-&r«f 

sir f frp^-mmz f ;uMg& t lt 7 ^ - f 7 * 7 - 

Ftofc^saKOfc©"^ F 1 ©j*4fitS;&#! 

^JSTSt iteftt^,, *fcF;F* (^&-^>F)^itr© 
Wl»HSfiRliS»«/<*««5 0-ClRJRStlS© 

20 r % iM0%©j£gja&ft« * * 9 ik < t z> it&Ofi * < . 

oygmZtiffiL? SCiAS-CS, KHflitt*. lot, 
Sir F 4>ms&*- *©rt»B^?iBa«©B8St©*? 
* £ o »*r«: Wfflnr s c t *sr- ssor, h * * 

30 fc©i^flB-C*5„ *©*6*»S*!^^»l«i 
lejfiasrft^^ F JU^ ^ -f - F^ » ^JffiJfD^ict 
r tt^t*««*g=FiE fctt^gJS $ -CTtffc© i^ffl 
h . bib*?-? 4 — F^f ^ W@J«©#tt^@ira 
(C'^fe^ c i*ttt < , )*©IEe.^3©^g*S^5C < 

[0018] H8«C©#feHJcD^23l»J ; S:^-r, 137 

3>7*7-f7> 7.mmmt ■? < & % 1 o o a 

U/cCi-Cab-S. v -f ;F5? 1 0 0 t lto-'«7 ^ JF 
40 -€-©e^M^* 1 / ( 1 + T S ) «SU T 

H 9 ©««:&*. H9KteC»r. (smftffiJg^) - 

F i*i©ta«-fta (A9a-A0 f ) ) *6 
£f hJ^StOGlMSGti, »l©8(cas. 

[0019] 

[£U] 

(TS + 1) 

C = Km 

TS +- (KmKf + 1) 

50 



(5) ~ 3 0 5 5 8 4 

7 8 
[0 0 2 0] ilKfc^t, KmK f >> 1 _h * [0 02 1 ] 

3B£j£Mfttt. »2©5$fcifi<K§*i*. * [*2] 

(TS + 1) 

G - Km 

KraKf + 1 



T Km 
KraKf + 1 

[0 02 2 ] CM, EllOKSfiS, bDO^i 

7i"f y^^ffiO (lit c i As-e^ , 5 
0 <Dtm))%M J PMCWm$V:Z> C £WC1f So 
[0 0 2 3 ]^ luie©«^£fK^TfcTK. MMKtc^ 

. Ht3!|5I«fl[>«tt**-J-*. 
[0 02 4] 
C«3] 

1 1 
1 + TS KfKm 

[0 0 2 5 ] C©£#. £SlMBtGtt. *«ftc«:»4 5£ 

[0 02 6 ] 
C»4] 

T 1 



[0027] ctw, h 1 1 (cw-raaaMti^Effirft 

So 

[0 0 2 8 ] SI 2 Jt*feWc*ji=.r«±iao*n< If j&L-fc 
©T\ W^ttniKs. h©W§|»cKW6ftfc#fi-fe>-?>- 
(6ffcft-te>-y3 6) ?rffll^c3>7-7WT>X*IJWC 

XStitc cii 3£fl& f> 7 -f ;i/ ^ tc J: o 

££3>75^T>xftTO©7 - hvt? 7JU-7&c}f 
> £~Rf S C 4 * . 3>77-/7 > XflJfP^ 
tfjfo 6«AT SiiSilig? >» -f x'^i^*-r S C i S„ 

[0029]^ m2mifcffl-€&im-rz7 -< 

kilt*. $fca-AX7^ )iz<Dm± uresMStfcw l 
^jiti© ©£^ l 2 ^sn^ <«rfltl©«S*ffl l> 



Km 

S 4- 

KmKf + 1 

10 [0 03 0] hi. ±teic*j^r. aa*^* 

6 «2j -fe > tf^r ^ :* ^«©±(cgeg L/ . WB<D 
[0 0 3 1] BtC. ±iaKt3l>T, 

[0032] M5c, ±iaic*jt^r, 2SMf©W5S^aft 
20 *>©T?t«c<, 3fiKl©M»n**^ kc&ss-t 

Sfc©T*&So 
[0 0 3 3] 

[fMB©S»*3 M*«lIB4C*o-rt*, «m#©J»gR£ 

ilbfci * 4>*l>;(c^iftL.-c^«iiS^©^Ktt^i«Js&, 
#iftB#©fif^^-rsiitic, s^fi^^s-rs© 
Kji«£jfc*«s#a5*fiT£c£aJ!a:t,>. see, 

hJV^7 a - K/<» *fW»©£5£fiWWl,>. £fc«©fg 
fc#><*©f^ : £gWK:< < , )^©5Mfcicj;-,-r h;u^7 
■t - ^ *WiaBfi©1*tt*W»{ca*3'S C < . 

40 *©-^-rfcjgPiwiwr©aRtt36Sifli±-rs. *fc, r 
i» ^ * x - $ftmm%^mmmm<D§m*& <o ^w-r 

«: Wfflrr 5 c 4 #sr # . 3>77-f7>^ tW©ffiJK «> 

[0034] »J*3B2 JSOaSBCca-aTtt. IWBW»* 
®tt. «lffi3nfc^f*<»:@^f*i©^(ci6Dfc1iiEffi 
*Huf BM® ©SfitWffllfiUcai A S ^KfltJS o fc©T\ 

7 -Y T > X $IJffl)©ffi K*|fiJ± 3 H 5 C t *5-c $ S o 

so [0 0 3 5] !»5fS13:ia©S!HK:&o-cW: 1 HuiBSOffli* 



(6) 

9 

[0 03 6 ] 8t«314Jl©««K:*- 3 rtt. IWBttffl* 
[0 03 7 ] f#*IB5(C&->r«, JW^ttOTKf h© 

m«p *$tmm l x mi £ -a- & n*^ 

tct_,fc &©{£&(,>-<:, Mfe^tMi©^. fiMKlfeJAa 
©<& 0> X Bffia^fifi^-^tiiE-r -5 Stcffiis L tc<D 

[0ffl©ffim%^] 

[HI] C©awc«S«GS»«io>Ki? h©£fr*l»« 
«*^ftW«c^fHlliSiat?*-5. 
[02] 0 1 fCTjVratf^ h©S¥©JSM0-e£>£o 
[H3] SI 2 ©III -III BMWmX'}Z¥-<DJi*Wm*: 

m?mwmx$>z>. 

[04] H3©IV-IVifiiBrfflH-C*-5. 

[15] H3ft^K^UA:ja¥©''<*«fllft j ef s ^ffcL/ 30 

[0 6] 01 ©t£©$lM^.=- f h emffl*m-?7u y 9 

0t*$>5„ * 



mM¥5 - 3 0 5 5 8 4 
10 

[0 7 ] 0 5iC^T*f i ';KCO^r©$IJ11€riK-r7'ci y 

i>B.mx&>z>„ 

[08] CGgSgjOS^SSfcW***"*". 17©3>77 

umx&z. 

[0 i o ] 09 xn » * ^0©#iS[?:^-ri^Bj0r*. 
[0 1 1 ] 09 xn 9 ^^0©#m ; &^-r^0-c* 

5. 

1 BK^Ki n # y h (2 S2^t a # 



y h) 






2 






1 OR, 


1 0 L 




1 2 R, 


1 2L 


^g|5©P-;l/73(Sl©Mffi 


1 4R, 


1 4L 


Mmov y ttfavmw 


1 6 R, 


1 6L 




1 8 R. 


1 8 L 




20R, 


2 0 L 




2 2R, 


2 2L 




2 4 






2 6 




y h 


3 6 




6ffc*j-fe>t>- 


5 0 






5 2 




gjpXU- h 


5 4 






5 6 






5 8, 6 2 




6 0 






6 4 







[04] 



,22/? U ) 




34/? a) 





[119] 



( s.nnmm^ ) - ( □ 



Pig. 



K m 



K f 



1 + T S 



^¥5-3 0 5 584 



34R(L) 




[06] 



26 



90 



1 



32 



94 



ROM 



54 



RAM 



52 



80 



A/0 



55 



55 



D/A 



40 



entity* 



^36 



=E-5> 



-36 



-42 



T 

44 



(9) 



- 3 0 5 5 8 4 



[07] 



ft 



G- 



□ 



n 

rv h 



■USA 



IV -R 
+ 



5P 



1Z. 

v V 

2'k 



6- 



+ 



+ 



l 

v I 



6 



+ 



(10) 



5-305584 



[H8] 




A-— 
<P I K3 



<®m¥-5 - 3 0 5 5 8 4 



[010] 



K m 



K m K f + 1 



TKffi 
KmKf+l 



l l ] 



l-AV 



K T 



T 

K f 



